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(54) FUEL CELL GENERATING APPARATUS 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel gas 
system controlling a utilization factor of hydro gen of a 
fuel cell to a suitable amount corresponding to a load 
further with operation stable even in a low load. 
SOLUTION: In a fuel cell generating set recirculating 
discharge gas of a fuel electrode 1a of a fuel cell 1 mixed j | "^P^ 
with crude fuel in an ejector pump 3 and supplied to the 1 1^® 
fuel cell 1a as fuel gas, a recirculating gas pressure gage 
10 adjusting a crude fuel supply valve of the ejector 
pump 3 to control a crude fuel supply amount by feeding 
a control signal is provided in a recirculating gas circuit 
5. A recirculating gas flow regulating valve 12 and a 
recirculating gas flow meter 13 are provided in the 
recirculating gas circuit 5, a flow amount of recirculating 

gas is adjusted corresponding to a load of the fuel cell, further with a delivery pressure gage 
14 provided in an outlet of the ejector pump 3, a flow amount of recirculating gas is adjusted 
by feeding a control signal, so as to hold a delivery pressure of the ejector pump 3 to a 
prescribed value or more. 
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♦ NOTICES* 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 
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precisely. ^. ' ■ ' 
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3.1n the drawings, any words are not translated. ■ ^ ■ 



Summary. 

(57) [Abstract] 'j^-r. 
[Technical problem] The hydrogen utilization factor of a fuel cell should be controlled by the 
proper quantity corresponding to the load, and should be equipped with the fuel gas system 
further operated by being stabilized also in a low load. 

[Means for Solution] The exhaust gas of fuel-electrode 1 a of a fuel cell 1 is recycled, and it * 
mixes to original fuel by the ejector pump 3, and is fuel gas. In a thing equipped with the - Tl 
recirculating-gas pressure gage 10 which sends a control signal to the recirculating-gas circuit 5, 
adjusts the original fuel-supply valve of an ejector pump 3, and controls the amount of original . 
fuel supply by the fuel cell power plant supplied to fuel-electrode 1a The recirculating-gas flow 1/ 
control valve 12 and the recirculating-gas flowmeter 13 are formed in the recirculating-gas*^' '? 
circuit 5. The flow rate of a recirculating gas is adjusted corresponding to the load of a fuel cell, } 
the discharge-pressure pressure gage 14 is further sent for a control signal in preparation for^blj 
the outlet of an ejector pump 3, the flow rate of a recirculating gas is adjusted, and the v •. - r yy 
discharge pressure of an ejector pump 3 is held beyond a predetermined value. . : IT. : .: " 
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1. This document has been translated by computer.So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] ■. ~ . . r^^x --^-Jjoh:... 

[Claim 1] By the fuel cell power plant which recycles the exhaust gas, discharged from the fuel 
electrode of a fuel cell, is mixed to original fuel with the high hydrogen concentration more newly 
than the exterior supplied in an ejector pump, and generates; electricity by supplying the fuel 
electrode of a fuel cell as fuel gas In the thing equipped with the pressure gage which sends a 
control signal to the original fuel-supply valve of an ejector pump, adjusts opening to the — - :r 
recirculating-gas circuit prepared between the exhaust-gas outlet of a fuel electrode, and the - ; 
ejector pump, and controls the amount of supply of original fuel The fuel cell power plant 
characterized by having. the flowmeter which controls the flow control valve by which the flow 
rate of a recirculating gas is adjusted to the aforementioned recirculating-gas circuit : - * > 

corresponding to the load of a fuel cell, and a flow control vaive. • - . - ; 

[Claim 2] The fuel cell power plant according to claim J characterized by having the pressure 
gage which measures the discharge pressure of an ejector pump between the delivery of an 
ejector pump, and the fuel gas entrance of a fuel electrode, sends a control signal to it adjusts 
the flow control valve of a recirculating-gas circuit, and controls the flow rate of a recirculating 
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1. This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] ' . .... [ 

[The technical field to which invention belongs] this invention relates to the fuel cell power plant 
which it mixes [ power plant ] with the fuel gas more newly than the exterior supplied, and makes' 
a fuel cell recycle the exhaust gas discharged from a fuel cell, especially the control unit of the 
fuel gas. 

[0002] . . . . ^ . . _ _ . „ 

[Description of the Prior Art] Development of the fuel cell power plant for on site which uses the^^ 
byproduction hydrogen obtained as a by-product with production of a product at recently, for 
example, brine electrolysis, works, synthetic-chemistry works of a certain kind, etc, as original 
fuel gas of a fuel cell is furthered. Moreover, about this fuel cell power plant, the exhaust gas 
from the fuel electrode of a fuel cell is recycled with an eye on reducing the consumption of . - ^ 
original fuel gas, and lowering the hydrogen utilization factor of a fuel cell and improving output 
characteristics, it is made to mix by fuel gas, an ejector pump, etc, which are more newly than 
the exterior supplied, the thing of the recirculating system supplied to the fuel electrode of a fuel 
cell is known, and various methods are already indicated by Japanese Patent Application No. No.-^ 
171751 [seven to]. - . v h c v -r'^ - - ^ 

[0003] Drawing 3 is the typical system flow view of the fuel gas system of the conventional fuel Z 
cell power plant which adopted the recirculating system. The fuel electrode and air pole to which 
1 expressed typically a fuel cell (phosphoric acid fuel cell), and la and lb in drawing. The original 
fuel-supply circuit where 2 leads to the byproduction hydrogen source of supply by the side of a * 
site, and 3 An ejector pump. The fuel gas supply circuit by which 4 is connected with fuel- 
electrode 1 a from an ejector pump 3. The recirculating-gas circuit where 5 sends the exhaust^ '^-^ 
gas from fuel-electrode 1a to an ejector pump 3, The drain tank which stores liquid in the heat - 
exchanger for exhaust-gas cooling which installed 6 in the recirculating-gas circuit 5, and the 
generation water which condensate-ized 7 with the heat exchanger 6, The gas purge circuit 
prepared by 8 branching from a recirculating-gas circuit, the check valve with which 9 was 
prepared in the gas purge circuit 8, the recirculating-gas pressure gage with which 10 was 
prepared in the recirculating-gas circuit 5, and 1 1 are original fuel flowmeters which measure the 
flow rate of the original fuel supplied to an ejector pump 3. : . ... 

[0004] In this composition, after fuel gas produces electrochemical reaction in fuel-electrode 1 a " 
of a fuel cell 1 and power generation is presented with it, it is discharged from a fuel gas outlet. 
The hydrogen which was not used for electrochemical reaction is included, an exhaust gas 
carries out conduction of the recirculating-gas^circuit 5. is led to an ejector pump 3, after being 
mixed with original fuel with the high hydrogen concentration supplied through th original fuel- 
supply circuit 2, it carries out conduction of the fuel gas supply circuit 4. considers as fuel gas 
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again, is supplied to fuel-electrode 1a of a fuel cell 1, and is reused. . .. - 

[0005] If an exhaust gas is made to recycle as mentioned above and reuse is repeated, since the 
high impurity concentration in a system will go up and it will have a bad influence on a cell 
performance, it emits suitably through the gas purge circuit 8 established in the recirculattng-gas 
circuit 5 by branching, and the method of suppressing accumulation of an impurity is taken. Thus, 
in order to emit the exhaust gas in a system outside through the gas purge circuit 8, it is 
necessary to hold the pressure in a system beyond a predetermined value. For this reason, in ^ - 
the above-mentioned composition, regulation control of the opening of the original fuel-supply . 
valve of an ejector pump 3 is carried out by the detecting signal of the recirculating-gas . 
pressure gage 10 built into the recirculating-gas circuit 5, the flow rate of original fuel is 
changed, and the method of carrying out feedback control of the flow rate with the original fuel 
flowmeter 1 1 is taken. Therefore, if the pressure of a recirculating gas falls from a predetermined 
value, the opening of the original fuel-supply valve of an ejector pump 3 becomes large, the flow > 
rate of original fuel, therefore the flow rate of the fuel gas sent to fuel-electrode la will increase, 
the flow rate of the exhaust gas from fuel-electrode 1 a will increase in connection with this, and 
the pressure in a system will be recovered to a predetermined value. In addition, a check valve 9. 
plays the role which prevents this so that the adverse current of the air into a system may not - 
arise from the exterior, even if the pressure in a system should decline.'^ t . : " 

[0006] ' . - - . . ^ V . - -y. 

[Problem(s) to be Solved by the Invention] Like the above, using the method which controls the ^ 
pressure of a recirculating gas by the flow rate of original fuel, and is held to a predetermined ' 3 
value, fuel gas is made to recycle and fuel-electrode la is supplied in the conventional fu'el cell 
power plant. Therefore, in this method, since the flow rate of original fuel is controlled only by 
the pressure of a recirculating gas, especially the hydrogen utilization factor inside a fuel cell, i.e.. 
the ratio of the amount of hydrogen used and the amount of hydrogen supplied, is not controlled, 
but it has the difficulty of changing in connection with a sen/ice condition. For example, if a load 
becomes large, since the amount of hydrogen consumed inside a fuel cell will become abundant 
and an exhaust-gas flow rate will fall relatively, in order to compensate this! the opening of the i*- 
original fuel-supply valve of an ejector pump 3 becomes large, and a lot of original fuel is ' 
supplied. Therefore, the flow rate of a recirculating gas will increase as a' result, and a hydrogen , 
utilization factor will fall. Moreover, when a flow rate increases in this way, the amount of ^- Hr^ : 
scattering of the phosphoric acid held at fuel-electrode la will increase. -C>-'^'' . -ors::x-c; 
[0007] Moreover, in this fuel gas control system,' if a load becomes small, since the amount of 
hydrogen consumed inside a fuel cell will become little anci an exhaust-gas' flow rate "will increase 
relatively, the flow rate of the original fuel supplied to an ejector pump 3 becomes little.- Although 
the discharge pressure of an ejector pump 3 will fall when the flow rate of original fuel falls, when 
a discharge pressure becomes below a predetermined value, since the performance of an Ejector 
pump 3 falls rapidly, it has the danger that the stable control of flow becomes impossible, ^^^c -^^r 
[0008] These difficulties are canceled, the hydrogen utilization factor of a fuel cell is controlled 
by optimum dose corresponding to a load, and the purpose of this invention is to offer the fuel 
cell power plant equipped with the fuel gas system further operated by being stabilized also in a 
low load. * * ^- . : - ' ■ 7* -. ' ' :j ^. -n-z ^}y:^: i '-' ^^^-y: ■ - t -.-/: .j-, ^: -.c 

[0009] ' . . . , 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, it sets to this 
invention, (1) Recycle the exhaust gas discharged from the fuel electrode of a fuel cell, and it ^ 
mixes to original fuel with the high hydrogen concentration more newly than the exterior supplied 
in an ejector pump. By the fuel cell power plant which generates electricity by supplying the fuel 
electrode of a fuel cell as fuel gas In the thing equipped with the pressure gage which sends a ' 
control signal to the recirculating-gas circuit prepared between the exhaust-gas outlet of a fuel " 
electrode, and the ejector pump at the original fuel-supply valve of an ejector pump,' adjusts * 
opening, and controls the amount of supply of original fuel Suppose that it has the flowmeter - :^ 
which controls the flow control valve by which the flow rate of a recirculating gas is adjusted to 
a recirculating-gas circuit corresponding to the load of a fuel cell, and a flow control valve. 
[0010] (2) Suppose that it has the pressure gage which measures the discharge pressure of an " 
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ejector pump between the delivery of an ejector pump, and the fuel gas entrance of a fuel : - 
electrode, furthermore sends a control signal to it adjusts th flow control valve of a . • 

recirculating-gas circuit, and controls the flow rate of a recirculating gas. Above (1) If it carries 
out deliberately, even if the flow rate of the gas which the amount of hydrogen which the load of 
a fuel cell rises, for example and is consumed inside a fuel cell becomes abundant, and it is - - 
relatively discharged from a fuel electrode, and is recycled will fall The flow control valve - 
prepared in the recirculating-gas circuit is adjusted corresponding to the load of a fuel cell, and : 
the gas pressure of a recirculating-gas circuit is controlled by carrying out feedback control with* 
a flowmeter by the predetermined value corresponding to the load Therefore, since it is > - - 
controlled by optimum dose, without the flow rate of original fuel becoming excessive like. before, 
a hydrogen utilization factor will be held, at the predetermined range. : - 

[001 1] Furthermore, the above (2) If it carries out deliberately, since the discharge pressure of 
an ejector pump can be held by adjustment of the flow rate of a recirculating gas beyond a -> 
predetermined value, it will be stabilized without bringing about the rapid fall of the performance 
of an ejector pump, and control of flow will be possible. 

f°°^2] . - - . , ^ ..r. 

[Embodiments of the Invention] Drawing 1 is the system flow view of a fuel gas system showing 
the gestalt of operation of the 1 st of the fuel cell power plant of this invention. In drawing, the 
same sign is given to the component part which has the same function as the component part of, 
the system flow view of the conventional fuel gas system shown in drawing 3 ,'^^and the / . . 

overlapping explanation is omitted. : , ;■ ^ ^ , ^ r.^ ..^ 

[0013] The feature of the gestalt of operation of the 1st of this invention shown in drawing i Ts v 
to install the recirculating-gas flowmeter 13 which controls the recirculating-gas flow control : 
valve 12 and this further in the recirculating-gas circuit 5 of the conventional system shown In j 
drawing 3 . In this composition, the recirculating-gas flow control valve 12 is adjusted , 
corresponding to the load of a fuel cell 1. By carrying out feedback control with the " 
recirculating-gas flowmeter 13, the gas pressure of the recirculating-gas circuit 5 will be f-r ,oor': 
controlled by the predetermined value corresponding to the load, and with the pressure detected 
with the recirculating-gas pressure gage 10 further Since the original fuelrsupply valve of an ..r-c 
ejector pump 3 is adjusted, without the flow rate of original fuel becoming excessive like before, \ 
it will be controlled by optimum dose and a hydrogen utilization factor.will be held at:the-^iv:^z hiu 
predetermined range. , . - . ■ . ^ . :^:-^:>-*i.2z -..v".:. 

[0014] Drawing_2 is the system flow .view of a fuel gas system showing the gestalt of operation: 0^ 
of the 2nd of the fuel cell power plant of this invention. It is in the point equipped with the H 
discharge-pressure pressure gage. 14 which measures the discharge pressure of an ejector pump 
3 between the fuel gas entrances of the delivery of the ejector pump 3 of the gestalt of the 1st*r 
operation which showed the feature of the gestalt of the 2nd operation to . drawing 1 and fueh b ^ 
electrode la which were shown in this view, sends a control signal, adjusts the recirculating-gas ^ 
flow control valve 12, and controls the flow rate of a recirculating gas. In this composition; 
control of flow stabilized without having held the discharge pressure of an ejector pump.3 Vjqc/vc 
beyond the predetermined value, and producing the rapid fall of the performance of an ejector t 30 
pump by adjusting the flow rate of a recirculating gas even if it was in low load conditions can be 
performed. 

[0015] ^ .'''V'";^ 

[Effect of the Invention] As mentioned above, it sets to this invention and is (1), The exhaust ; 
gas discharged from the fuel electrode of a fuel cell is recycled. By the fuel cell power plant . . 
which is mixed to original fuel with the high hydrogen concentration more newly than the exterior 
supplied in an ejector pump, and generates electricity by supplying the fuel electrode of a fuel 
cell as fuel gas In the thing equipped with the pressure gage which sends a control .signal to the. 
recirculating-gas circuit prepared between the exhaust-gas outlet of a fuel electrode, and the 
ejector pump at the original fuel-supply valve of an ejector pump, adjusts opening, and controls - 
the amount of supply of original fuel Since it has the flowmeter which controls the flow control . 
valve by which the flow rate of a recirculating gas is adjusted to a recirculating-gas circuit 
corresponding to the load of a fuel cell, and a flow control valve The fuel cell power plant 
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equipped with the fuel gas system by which the hydrogen utilization factor of a fuel cell is . - 
controlled by optimum dose corresponding to a load will be obtained 

[001 6] In the above-mentioned fuel cell power plant further (2) Moreover, between the delivery 
of an ejector pump, and the fuel gas entrance of a fuel electrode If it has the pressure gage 
which measures the discharge pressure of an ejector pump, sends a control signal, adjusts the 
flow control valve of a recirculating-gas circuit, and controls the flow rate of a recirculating gas 
The fuel cell power plant equipped with the fuel gas system by which the hydrogen utilization - 
factor of a fuel cell is not only controlled by optimum dose, but is further operated by being ' - 
stabilized in a low load corresponding to a load will be obtained. - ' 



[Translation done.] - ' ^ 

* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation jnay not^reflect the original 
precisely. 

2. **** shows the word which can not be translated. ^ 

3.1n the drawings, any words are not translated. i . / : ^ x - 

DESCRIPTION OF DRAWINGS - ^ ' 

[Brief Description of the Drawings] 'x,^' 
[Drawing 1] The system flow view of a fuel gas system showing the gestalt of operation of the 
1st of the fuel cell power plant of this invention ^ ^^-^ " I - 

[Drawing 2] The system flow view of a fuel gas system showing the gestalt of operation of the 
2nd of the fuel cell power plant of this invention ^-r-* . . ! ^ 

[Drawing 3] The typical system flow view of the fuel gas system of the conventional fuel cell 
power plant which adopted the recirculating system Isl 
[Description of Notations] 

1 Fuel Electrode . ' V I 

la Fuel electrode * ' ' ' ^ 

lb Air pole 

2 Original Fuel-Supply Circuit ' „' .^1" 

3 Ejector Pump ^ " " 1, 

4 Fuel Gas Supply Circuit _ ' ^ . 

5 Recirculating-Gas Circuit ^ c P^-^x^ / 

6 Heat Exchanger - * ' 

7 Drain Tank . . . 

8 Gas Purge Circuit 

9 Check Valve 

10 Recirculating-Gas Pressure Gage 

1 1 Original Fuel Flowmeter 

12 Recirculating-Gas Flowmeter 

13 Recirculating-Gas Flow Control Valve 

14 Discharge-Pressure Pressure Gage 
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